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^A^J:t/-®S (I) t*SJi5C2-C2 0©Sft* ITS £^-r£^f«TA-^~<yA 

<t-fr«S#««j«*«Ett1IB«r«4:^^***v^ 0 t ^ 7 ^ y (^i L T ij: , ^ntyft 

«j«jKtttB3SS^*-^-r5#y > f ^7;^; y ^ty^^{:S3St§7/M ^ A <£> # ft 

M as * # * a* *r fij -c , -r * % . * hi t a* = ^ a j& ft & & ft ^ ^ w fij t & & Q s 20 
#±^&ft-t hm&\z , ^y^f^7^w^fy^^ic6*t57;u^9A^ 

[ 0 0 3 2 ] 
[ 0 0 3 3 ] 

« ± <z> « a> & , (1) tSSLtfS^^r/u; Mfy^lf^llUftMfl^t 

r , fo 5 «: ft & ffi n m m m m k ffl ^ j» ^ \c . * u ^ * > m & *s ^ -c n » «= -e s> 

[ 0 0 3 4 ] 30 

* fc . f ^7/^; / viSfe^i^s c 2-c 2 0 <^^fb*ist ^ f ^ 

iOg^^S(c>?tt67;V; /^ri^V'^fiicS^-r^C 2 — C 2 O^^HbTklSfXo^/i^ 
*tf 1 5*;u%Srj8x.5»^ICtt, ii^mflRSftTt^S^fti^^^T/u^y^ri^^SrS^ 

[ 0 0 3 5 ] 

*?8fll:fclt5lif«i^f ;U7/^; / * * > H: , tt f O ^ S ft ft * i ^ g I U t ffl v> 5 

r * a* -c # s . m a m m it * m t l t . «i« n-^y^y, n - ^ u- >- , n - ^ ^ 

ft if <D M tfc fli J» m Wi it 7k Iff , y ^ y , b A ^ > N m ^ jv -< V if >- , o - * > U 1/ N m - 40 

* v- U V , p-^^uvft4f<D3?*]R«ft**as^Jfe>ftSo U^f^fi^tt, £P 
S L^t^ltn - ^^fy, n - — ^ * V , n-^-^^V. i/^u-\ar^> x ^ f y ^ 
D^^rt y^3 it/ h ;U x y X* fo § 0 

[ 0 0 3 6 ] 

*«BC^^5«8|i^^r;K y^i^vpM^^^^&ir Ltli, :ftiti:»btit 
08 x. tf . SuiE-^S; (i) o^«T/u^^»>A<t^4fcS:--^*in*^»ufc«^, hyy 

f A7;^;^n^9AU £ h K - j£ MM 7k # fl¥ £ ft b h <D t* fc 5 o r tf) £ ? ft ;tf 
•t DlSHfcDfli^^r;^ y ^tyififtii, S/Sft t l ft a* 
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[ 0 0 3 7 ] 

to7k&M&fc\zm^btiz>*<»mmi: its, * « ^ * as « , *s«ft-&«a>*gfi*^*«r 

[ 0 0 3 8] 

I) (7) f i 7 - * A ft 4fc CD ^ A- Jfc 12 . 0. 5 —30 : 1 ©®iCttf 

S ^ ^ Aft^«KDlil^ffi#f5^, 2 - 20 : l oJSllcBtfs r i I: J: 0 

[ 0 0 3 9 ] 

Sl-g-S] tLtffiv^^S*t Jig 5£ (I) (D^ mr y\y ^ *} 1k^Vd <D ^ /i-Vtte , Sjj 

IB - « * (I) (Ofi7;u^nft^ioKft*iS(Oif t:iSi:t o. l - l . 5 

[ 0 0 4 0] 

SKlSfc Ittt, - 50 - 50°C(7)^T^Jfe-r^r^^5-e^, » ^ t < (1 - 3 0 - 
3 0 t t fc 5 o 
[ 0 0 4 1 ] 

0 I i % CO 6 i < , »^K(i5-2 5li%tfc^ S feliff* L< f45 - 2 OS 

* % T* 5 o 
[ 0 0 4 2 ] 

^ S S: Jfl fc » . IS tfc y ^ A- T A- ^ y ^ri^ylSfttCffSt^y f;uS/>f y :/ ^ a 
£ <£> A it (»T, M e / i B ultil&E) M: . {^i^y^yi-ryu^y^r-^^p^^co^PTK 

<b & tH * 5 o 
[ 0 0 4 3 ] 

J:5««ty f ;i/7;u^ y ^rf ylSftfi, * J)fC £f ^ LTrtft t5 h U y ^ A 
7;u^-^A^j:{/7^^y^fyafi(cS*f6yf^S^)^^^$ ( -t tt -e , Me 

(TMAL) , Me (f gfy f yl/7^^ y ^rt >) £ Bfr E ) . C 2-C 2 0©Kft*l 

ScftzkiRSco^e/u^* ( -t tt . R ( a i r 3 ) , r (ftSSy f ;u7^ ^ y ^rf y) 

[ 0 0 4 4 ] 

±i$tt§iyf;u7^-;y^fy*^ftiftL(7)^»(0^;i/5)${j:, i«i^^7;M 

S r t 3&s -C # S . ^Tl:Fyyf/V7;^;^n ( « T , TMAL^IIB) i: M'f 
f ;U 7 ^ ^ - ^ A (HT, T I B A L d: S6I2) * 2 1 S O t « 7 ^ ^ !> A ft ^ «l IC ffl 
fcl^Of ®y f ;U7/U^ y t ylgfe^ft^W^M e (*»^ f ;l/7^5 y 

Me (TMAL) , iBu (f ®y f ;U7;V^ y ^rf y) , iBu (TIBAL 

[ 0 0 4 5 ] 

* -T , lillClid s-THF ^:fflV^tii^y f ;V7/^; y ^rfyili^'H-NMR 
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ffl j£ & M MS i" 5 o 'H-NMR»3£tt3 0 0MHz y T V • x ^ / d is - X • ^ s< 

s . y^x5/K60Gemi n i 2000 NMRlf gf^ffl^, fffl 2£ ^ 2 4 °C "C 
o7c 0 ! H-NMR^^ — hCD IICt^-To 
(i) 0. 5 p pm^&- 1 p pmiltlcabilStft^f ^7;U5 ;#ty©Mel 

(i i) 0ppmttifi<7)T I BALlC**t5^fl/yIt e -^^8^-A{Cj;^^ 
tti L . t (Om^m I ( T I B A L - i B u ) £ * 5 0 « IC L "C , «^-AT*[E^b 

tt I dt*>f-^T^5Mty- i Bu) Sr*ft5, 

(i i i) (i i) i ^1 I L T , - 0. 8 p p m#i5© T M A L C S *t ^ M e I k' 

-^^^^-BJCj:«9^l«9mL. ^ « # {fi I (TMAL-Me) £ 5 0 « K: L 

9 ffi b , ^©iftt i (tst^ f ^7;i- y ^rt y-M e ) £ * £ 0 
(iv) (ii), ( i i i ) t**»fc*ftfixoaftf J, *ji?ii0So^D 
S -c SJ o fc « fc: , Sfeftt^:^a?)Me (^tt^^/^r^^y^riJ-ry) , Me (T 

MAL) , iBu f ;l^7/U; y ^rfy) , iBu (TIBAL) (D ^ s\» ft m 

[ 0 0 4 6 ] 

* * 91 <z> fl* tt * a- r /u $ y ^i^vOTK^^«a-&t?-frTm^ttjKsH»!f-fflv^s r £ ft * 
*s tib * 5 o :oi54i84*ft^»li, 0»J x. tt - ( I I ) 

MR 2 R 3 R 4 R S (II) 

(5£*, Mtt»» A-JRS* S: * b , R 2 , R 3 , R\ R 5 — W M * o T . > 
^ nr;v^ v^x^^f fe^tt^tiS, 7/y^;yS, r^^v-^rg, 7 !i-p^yS, 
T A )V is D )V £ , 7 yy ;y 7 ^ K S , 7 ;U ;U ^ ^ K S N 7 ^ ^ 7 ; 7 S > T /U * /u 

^ y s , />pyvi^ sr*t, ) t* * -r r i: a* -e # £ e 

[ 0 0 4 7 ] 

— #x (I I) 4 1 o m i L t fi , ft ft W I- li f ^ y , v 5 ^ - # a . ^ u a 

, y< -T is V A , ^ is is ^ s< /u h . = y ^ ;u fc -5 V M i ^ 7 ^ A t & 5 , * L < 

tt ^ ^ v , ^ n a . =3/^;yt**>5o 

[ 0 0 4 8 ] 

JtfT 15 — JR t£ (I I ) (C *5 ^ T , »*LV>D®^^JP{b^%^LTtt, y ^ p 7 /y ^ ^ x ^ yy 
f ft^tt 6Efi^F ^ 1 <@ ft ^ L 2 <@ gfi fit L fc ^ * o t yft^fttfe^o v- ^ u T ;V jj is 
- /u ^ & 4. -f 5 IB ffi t L T li . i x. tt > * n ^ is ^ ^ ^ - ,v g N y ^ /u > >y n ^ 
y ^ x - ;y S , x f ;y y ^ n ^< >- ^ :x\ xwu £ , f yu y ^ p y ^ x ^ ;y g , v?y 
f yy y ^ d ^y ^ ^x = ;us, ^v^^ ^ /u ^ p><y^ i;x = ;yj4 ^ or/y^/yt* 

^ n ^< >- ^ n A- £ , ^ v x xi /V- g N 7 ;y t U x /U g ^ ^ 0i) ^ f 5 - t ^ T ^ , v 

* D7;^v ! xx;yS|j:2iOit7;^yy8, i*y!J uvS*"T*ffi* *x T 

[ 0 0 4 9] 

y ^ p 7;y^ ^xx/yf ft^ff^E&^^^^iSfi^ li, giS^ l - 2 o 
£ N 7 ;U p y S , 7 !j - P=3ryS, T A* * is V ;V$ N T^yS. -Y^yS, 
j^^^/cttTKSJ^^r-fc^o l - 2 0©»ft**St Ltfl, 7;^;H., > ^ 

P7;y^r;yS, 7!i-/yS, 7 7^=^r^Sft if *«*t 5 r i ^ t# , ft ft w tt , 7/y 
^^Si Ltli, ^S, ^ ^ ^ S . ^ p tr A S , y o £ % ^ ^ ;u s * n & m 

* $ tt . $/ ^ n t *v # £ i: U T tt , is ? n is J- )V £ , ^y >y o — ^ v- S ft if M ^ $ 
. 7!)-;Hiltii, 7x^/us, h y S ft if ?)s m ^ ^ ix N 77/y^r/ySt ltd 
is is jv £ ft if z)s &\ $ jx s o 7;^^y|ittll, ^ h ^yS, x h^yg, 
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> m * if &m ^ £ ti % r y - a * i/ m t l x i* ^ ==. y * > m ta if &m ^ & n z> . c n <b <z> 

> y s . h y ^ ^ ^ v- y ^ s & if 0ij ^ £ *i 5 o ^pyvi itii, y y m . &m . * 

[ 0 0 5 0] 

iiu IE — Jix 5t (I I) t^M^y/^ AT'fc5l-&(0, v/ ^ p 7 ;i/ * ^ x ^ ;i/ f » J t 

t SEii^Sr^iPl^&Ift^felCo^t , **W«c^k^ifeSr0iJ^i--5 o tf * ( ^ n 
V ^ v> jn - ;v ) y/l/n^^^;^ d U K^;^^ tf ;* ( is # a ^< is # zil - 

)\,) yyi/n^^A^y/p^ K ^ / K 9 K , tf ^ (y^ p^y^ v^xn^) * ^ jv 

y yu n - i) A ^ K . \f X ( is ? u ^< Is # i? zr. - ju) x f-;U>?;l/ 3 ^ K 7 10 

K . \f >x ( is ? u is # is zil z=. j\s ) y ^ zz. jv is jv zn zz- ^ A F7-f K > tf ^ ( ^ a 

^ > ^ jr. ^ ) y y ;U y yl/ ^ - r) A ^ K 7 ^ K , tf ^ ( f ^ P ^ y ^ y x ^ yU ) ^ 
& V ^ /I" is 3 xi r> A W K 9 K , tf * ( ^ f ^ y ^ U ^< V ^ >? xc xwU ) ^ /U n - r> 

A^/^p^ K^^f F\ tf * ( ^ > x xi ,w ) i/yl/3 - J A^t / ^ a il K/N/f K7^f 

K , fc* ^ ( v" ^ p^y ^ yx^yu) v?;Up^i) Ay^ d !) K . tf ;* (-y^n^^^i/m- 
)\y ) ^//l/n " -) A o ^ K „ tf ( y ^ P ^ y ^ y x n yU ) ^^yl/yyl/zr-r^A^y^ 

ay K , tf * ( > ^ cp ^ V ^ v> x: ~ /U ) xfyuyyl^^x^A^y^py K , tf J* ( ^ n 
yxxyu) ^ p a ^ y y> y yu 3 x (; A ^ y ^ & ]) K * tf ^ (*/ # v *s 9 ~ 
) 7x^ywyyVPX|)A^-y ^ d y K . tf ( is ^ o >- $ is xc - yu ) k y y yi/ y yi/ ^ 
xi V A y {7 a ]) K . tf ^ ( ^ ^ yu ^ a ^< y ^ is x: xi ju ) is yu xi xi a v> ^ a y K, tf 20 
^ (y^f 7Uy^ P^y^yxnyv) /V =i = £ A ^ n y K , tf ^ ( 1 - -? =f- >V is ? u 
s< > $ is zr. - jv ) /V =2 =1 £ A ^ a y K , tf ^ ( V X r xi ) y ;U 3 ^ A y ^ C3 y K 
, tf ^ ( -f y f x ;l/ ) y /l/ 3 - A y 7" D ^ K . fc? ^ ( V ^ C7 ^£ 1/ # is zr. - jU ) y yl/ 3 - 
r> A >? ^ ^ /U N ^ (y ^ P^?y^ yx^yl/) v/yl/3^i) A^7x - /l/, tf ^ ( y ^ P ^ 

y^ ^x^/i.) /u zj - r> a ^< v N tf ^ (y^ p^y^yx-y^) y /i/ a x i) a 
/ ^ h^y^ / ^ p !) K, tf ^ ( i/ ^ n is $ i? - jv ) yyi/nx^A^yx h^y^ey 
^ay k. tf ^ ( ^ f v ^ d ^ y ^ y x x yu ) yyu^x^A^/x h^y^y^ u y k 

s tf ^ ( y ^ P ^ y ^ y x x yW ) y yU 3 x r) A ^ 7 y zil y* is ^ J 9 n y k , tf ^ ( y ;U 

it u ~ ju) i? ju xi - v a i? # a y k if # * e> n s o 

[ 0 0 5 1 ] 30 

^fc, Mte-^^: (I I) f^M^yyvnx^Atfe^ a 7/i/* ^x^;u#ftS:t 

-t"Sffiffi^-Sr^*< ^ 2fl§l^Ji^^, ^o:©'>4< t> 2fl§^)i/^ d 7 * y x x yu 
^^Sr^-r^iBfiT-^^xi^i/v, y'p t° y y i if <^)7;u^ y y S> ^y^nt: 0 yx>, ^ 
7ixyu^fyy^i:^ii7^^yyS, is v u>-g N ^ 7< *f- ^ is y yy^^^tly 

5 . xi ^ u >- fc^ ( ^ is ~ jv ) i> ^ ^ jV i? jv xr - ry a x ^ u V ^ ( ^ y x x yl/ ) is 

xf yl/yy^x-y A, ^ U Is tf ^. ( Is f ~ jV ) y 7 x x yl/ y yl/ 3 x 17 A , xi ^- 1/ > \f 

* (-f yf xyl/) ^ f yl,yyU3xr>A^ y ^ P y K , zr. ^ U is \? * ( 4 Is ~ )V ) xz ^ jV 
y;l/jx^A^7^py K, xi^-UVt v ^ ( ^ y 7 x yU ) ^fyUyyUPX^A^Z/p; 

K , uy ( 4 y x xi ) y yu 3 x f) a y ^ u y K . x f y y f 7 ( > 7^ xz yi. ) 4 0 

y yb 3 x r) a y p ^ K*ifSr*tf 5i 
[ 0 0 5 2 ] 

^n6^i»4ift^»tt, «-iI^«Lt, ll«©*«fflLtt i^L, y>T-» 
[ 0 0 5 3 ] 

* » W ic is v> T . H#«jiBI«^fflv^&n5«a[^fi#i: Lttt, iift^fctfcoT, 

. 0ij ^1 tf , S i O 2 , Al 2 Oa, MgO, T i O 2* if <DWtitm& £ Tf* tl b <D SO 
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m -s- m * m *f s * & t- * , & * l < 14 s i ct-fcs, 4 , tut^ftT-fcon, r 

5 y ^-fl-v-riSR*-?* 5 tK 1£ S & if0>RJ£j6«rfri-S © T- tt 14" *U ffl -f 5 r b # IH * 
[ 0 0 5 4 ] 

&&w^&^xmb^bh&$k%i^-Uifc(vMmfcm&Mteo. 1 ~ 4 m m o \ / & <d ^,m<o 

t><DSrffll/>5<P^tU3l5, # £ L < 14 1 . 0~3. Ommo 1 / g T? 5 . ft *S , 3t ffi * K 
g :■: <o $1 5E 14 , «sjxff^«t^4«*i: hy^f^7^5 = ->A^i»$ttH)StJ; , )I4 

[ 0 0 5 5 ] 

*isw^fe»tsi»»^aftJi^w«E«ii>^^r/i'5>'**>'m»sift«o»«?*f4, - « k * 10 

B * ®? S * lc 4 9 S«t5; i: # tH * S . 3)c38W«-*J^SH**hj«±^a]^$*t5 W'ffi * 
^ /U T )V 5 J If y M 14 , 3 — 1 Ommo 1 / g ©ill:* 0 , jf t L < (i 4 ~ 8 m 

mo 1 / g T* 5 , *«F!fC^ffi7K^a*li, jLj*Lfc>*>';tf;*3i£*-caiJ£3;h,fct> 

, i«i^/i'7^5 /*tV©Slft|j;3~l Ommo l/gCD^mffliCfe-S, 
[ 0 0 5 6 ] 

ffi * f- jv r jv % ; u- v p ®! ^ cd jg f$ » »c 4 o T $q ffli -T 3 * tJS tti * -5 „ 3§ W *J it 5 @ 20 
frttJK±tcfi«r$ix-&»»^«<fc: 0. 0 3-0. 3mmol/g©«Sffl !;:*>■> 

, »JU»0. 05~0. 15mmol/gT-fe5„ I *«1 J: CttS J tl 5 1^41 
0. 0 3mmo I / g i H + J ^1^, I#41IUI)lmo llfcOO 

i^ffittlitp L5il< * 5 fl (Si l: fe 5 ^ , m & M m M A % tc <0 <d m & f£ & 4- £ < * t) . 

m m ±. m & & % m & & m it & m m & . o. 3mmo i/ g in^^^i^, i#« 

llISfc!l©SttfcJ:l?I«4Ht;^«llmo 1 Sfc 9 ©I^ffitt t feCfi< ft oT L 
[ 0 0 5 7 ] 

**W<o^-W7-f^fi-g-fflH#:ttJ|EW:, (A) m & & M <lfo b ( B ) «i|j^f^7*5 
■f 3 * 3* ft * 3 „ 2|c38W©2r-U'7^vfi-g-fflHflc««ES:W«-r5*jfe«:, ft S <£> 2r ffi £ £ 

[ 0 0 5 8 ] 

yi^tti^istsssii, o <, c~2oo < ccDgBiar-n*3tL, # * l < t4 3 0 

t~l OOttfeS. 40 
[ 0 0 5 9 ] 

14, 0. 5~ 1 0 BlPgoiiT-J: < > lifi L< HO . 5 ~ 2 B$^ffe5 0 
[ 0 0 6 0 ] 

5ri^T'^5. J9§ JUS IS it * * £ b X 14 „ eHxtf n : y ? V , n-^dr-^V, n 

V y , v' ^ n ^ f , ^^-^v'^D'-^IJ-V, ^t^yl^->^o^-df-y->^ i/^n^7°^ 

y ft if co ^ # J]§ JIfi #Hb * ^ , 'Of y, F ^ x v , i f a ^ y f y , o — y i/ y , m 
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S^l^t)^l±n-^^rfy, n - ^ y ? 1/ , n - 3r ? $ S , ^ a ^ ^ -p- V N y ^ ;U > 

^ p^^rt yioi{; b ^ >- -e fc 5 Q 

[ 0 0 6 1 ] 

51 §fl (O m tt y f 7 J * V ^ & ft ^ tz.Q — 7k & & I* * <D & ffo * *f- 

^ tt IB «: » » L , »f Lto**ftift)eBi;:«i:Tffl^s:i:*|li*5. 
[ 0 0 6 2 ] 

I ^ I- ffl ^ jx s ^ y v - ic o ^ r , t^7>< ^^^y-^ — <7>*a*5«tr^-?:tte>(^ia* 

^djnt*l^i-ffl^5:^^T^§ 0 Jrfr^J Sr^^rtf, ai^uv. ^nh'u^, 1 - 
-f =r v . l - >- ^ v N i - ^^rt l - r t l - ^^tf t l - t ^ ^ f t 
v , l-x^3ty4^©a-^U7>ry N 7/u*nxf uy, F !) i/ 

^ . 7- h77;i/tnxfyy > ^art7;^t^yp^yi^^D/^pyyltty7>1'y, 
> ^ a v -r- V . > ^ n 3r > N y /V- >^ ^ V # if (£> m tfc ^ ^ 7 ^ V ^ |f£ 3 0 

[ 0 0 6 3 ] 

[ m m m ] 

0 «T©Rfi;liK*^^*H»T^^TV^, gill t^T^Tk LTftffi Lt 0 4 fc * Id tt 
*->Sf**«:ffl^fc. 

[ 0 0 6 4 ] 

(1) ^7/u5 y ^ty«»»©^rt 

1 B A L ) 315. 2g (1. 5 9 m o . 1 % ) , n ^fy 1 2 19. 2 g A *L fc 

o ^O^®^- 5°CT'*2 0. lg (1. llmol) 1:8*0 L fc c ^OSJKfRldhl! 
^ f;|,7;K^?A (TMAL) 183. 2g (2. 54mol) £r g; A L . 5 0 °C 
1m m & * * 1 W BH fr o fc o ^(7)ii(^SSt 3 6. 7g (2. 04mo 1) CO 

3: iJP b fc o 
[ 0 0 6 5 ] 

_b IE S J£ f£ id , $ (C T M A L 82. 8g (1. 1 5 m o 1 ) £ & A L , 5 0°CjOi 
SftfiE* l^fflffofc, COiSC - 5°Ct* 2 4 . 8 1 g (1. 38mol) ^SDBlf; 

o s & ^ % ^ <d r « tt <o 5 o °c *p m at * i b# m n o o 

ffffllfcy/^»^#7^7-{/^--C«i8ii L, g»^f^7/M y ^rfyOn • 

t y ^ ?S ^ # t o d<D»i(DA 1 SftvTfjR^fj:, 8 0 % i? fc o fc 0 f Sf ^ f ;u 

7;^; y^r^VjPTK^WP^^^^^f^Sr^/X^ P^#ft^:i(a Hi6tMe / i B u 
Jfc . 'H-NMR J; H^f:*S£TMALioj;{;i»y f^7/^; y ^tyiifti* 

io^tif tiO*/v^*S:« 1 K * fc fc o 

(2) ^.^l/>fi^f¥ffi 

»HS)fStSKfo 5 0 0 m 1 ©0OP77^3|: h/^y 2 5 0 m 1 iiAU 3 4°C 

i: ^Pi tt 0 rtLicAiS^ftS^o. i 6 g (^)i»yf^7;K ; ^rfyon-^^t 
^^^^^Px., £ b K a 1 / Z rOt;vtb#5000i:ft5J:5fcy^^n^y^s;i = 
>V zs JV =i n ^ A ^ a ^ >T K (Cp 2 ZrCl 2 ) ^ JO X. , 4 0 t lei # S L ft J&* S> ^ ^ U 
>;tf;*S:#;£i£A,fc 0 1 O^tlC 3=-^isistfX(Dm&$:±frs y^y-^SrKALTtti 
« Sr 5fe » * fc o yy^ilgit, S^&tt£*#>fcfc;L66 9xi 

0 6 g-PE/mo 1 -~ Z r • a t m • h r tfcof: 0 
[ 0 0 6 6 ] 

m mm 2 

( 1) «F»^^^r/u^y**^w»«^-&rii 
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ffl 1 fc *> ^ X , 2@ll:»At5*tTMALOKfli]t^l. 0t4 5i5lc*©S 

fee 3£ * & & 1 tC S t » fc 0 

(2) ^^u^fi^ffFffi 
«^W«tt*16«ilB*o*iSfei:ia««c:3ll6Lfctc:^, l^ftttli5 8x l o 6 g-P 

E/mo 1— Zr • a t m * h r T* o /c 0 

mmm 3 

(1) lt»*^/uTyw5>'**:'««4fc©-frric 

H 16 0iJ 1 K *5 <^ T , 2Bli:SAt5TMALS:l 1 4. 6g (1. 59mol) t L fc 

<>: £ i& V^ T 12 , ll^0iJl^(l]^{C^t$^^yuryi-^y^1fVO^^^ffofc o 10 
l 4 4: 46 fc o 

(2) ^^^vS^fFffi 

m&mffitemmm i mm.<ox& t mmizmm t ^ ?> , m & e it « 7 ox 1 o 6 g -p 

E/mol— Zr-atm-hr"C#>ofc 0 
gj jg ff'J 4 

(1) ii^f ;ur^5 /*tyi»ft©^rt 

Il$il^*t5rtga5 L0t/'7^/U7 7^ TIBAL 3 15. 2g ( 1 . 

5 9mol%) , n - — 1 2 19. 2 g SAtlfco ^ CD *g - 5 tt'Tk 2 0 . 

lg (1. llmol) ^r^iO Lfc 0 : ©S^S T M A L 183. 2g (2. 54 
m o 1 ) £ S A L , 5 0 °C #P JR ^ £ 1 m F% ft o □ $ b K , z (O f& m 1*1 & * t? 3 6 . 20 
7g (2. 0 4mol) O tK iP L 3t o w^KlEiK^^y^jSR^Sr^^-x^-r^^— "C 
ffi ig |£ * L it o 
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^ CD 5 0 °C M m A l& & £ h tC 1 Sfflffo^o 
[ 0 0 6 8 ] 

* -y- > mm & ntc 0 rog^^AiK^s^t^tiR^ii, 7 

7;^; y^^V»P7K^«?B#^^*^^Sr^/^^ n^#ft-6^<t(Cj: D*i6f:Me / i B u 30 
it. 'H-NMR J:!3 *fe/:*Sj£TMA LfciO'ffli^ f ^7;P; 7 ^rf-^S*co^^ 

(D ;u ft m % St 1 
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i) 5rSAL, 5 o °c m mm $l z i m n n o fc . $ e> k , :o»*i:Bi«t6 1. s g 

(3. 4 2mol) CD * £ JP L . 5 0 *C 1)U It* J$ 4: 1 B# RQ o tz 0 
[ 0 0 6 9] 

n - ^^tyjg$^}#t 0 ^OSROA 1 I^5?l"C/TtlR*rt:, 7 9 % -e *> o fc . » fife 
y f ;u7;w ; ^mnmtt\*ftm®f<D&$Ljl * * * ? *ftVr1rZ>zk\c£ t> # £> fc 
M e / i B u Jfc . 1 H - N M R <t 0 * » fc *S J6 T M A L <t tfftflli ^ f ^ 7 ^ 5 
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[ 0 0 7 1 ] 

H lfe gj 6 
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g (l. 5 9mo l) ffl^fc:iS:Biv^ttt, l i f^Ty^; ; *f 
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[ 0 0 7 2 ] 

g jfe 011 7 

(1) f^S^ ^- /V T A- ^ / * >- CD S & 
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A L £: 1 5 6 . 3g (2. 2 3 m o 1 ) ffl V^f: ^ ^ i ^ T li , Slffll ^i^ftt 
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E/mo 1— Zr • a t m • h r "C o tz 0 

[ 0 0 7 3 ] 
It » gj 1 

(2) UVl^Sf 

m mcowm y *?- frT & * y ^-^vo^^^^sssrfflv^fcfiji^tt. njs^j i taicco^^^ 

4^^^^^^D^$r(aHJ6fcMe/i Butt:. 1 H - N M R i !3 **fc*SJSTM 
ALSit/SJt^f ; *t>S*©^?-^* i*SST I BALfcitfUflli^ 

(i 37X10 6 g-PE/mo 1-Zr • a tm - h r t'fcofc, 
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it ijgffj 2 
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tt ft: 0 t^Sffit: - 5°Ct*2 0. Ig (1. llmol) ^«TLf: 0 ^^SiJiCT 
MAL 183. 2g (2. 54mol)3r&AL. 5 0 °C *P g& £ 1 R ?T o 0 - 
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[ 0 0 7 5 ] 
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Jzt/^SM^^Tyv^ y ^fyft*^)n - ^^;/^S(D^^»$S:« l * t ft tc 0 

[ 0 0 7 6 ] 

( 2 ) U vm^fF^ffi 

msmffitemmm 1 i: m * ic a in \*it t ^ 5 , fi^stt^7xio 6 g -PE 

/mo 1— Zr • a tm* h r T* fc o f: „ 
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^ y^fy^'H-NMRCJ: 9 * ^ f: T M A L io J: t/*° !i ^ f ^ 7 ^ ^ / ^rt 
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bil, ±a*gfl?»07;K-»>A»«S:ffl£Lfct:5, 3. 5 1 w t % "C o It . A 20 
10iR*^-^<tL^T/U^^^A®iRi|X^^*^fc^r^, 5 8. 9 % ~C o 0 J f: 

H - NMR J: «9 *^f:*SJf TMA L *5 J: § «5 ^ f ;U7/U^ 7 ^rf f/Vgi 

*SlST I B A L^J;(/ii^ f ;U7/^; / y / f /uSo^ix-f ho^^ 

[ 0 0 7 9 ] 

(2) ^^-l/Vfi^f?« 

T? £> o fc Q 
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9 4 . 8%-efco7t 0 * fc , »&nfc±S*«oJP*4>j||»*^^©^^^o4>*flJ:J:0 
**f:Me / i B ult, 'H-NMR <t 9 *i6f:*S6TMA Lfc i^fft^ f ;V7^; 

y^r^vs^^y^/v-S^^Si^Ti b al fcj:(;«i^f;u7/K ;^tyft*o-f y 

[ 0 0 8 1] 

(2) ^f-u>-fi^l¥fffi 
S^fFffi^^te^JlfBft^^ftirl^^^llJfeL^i:^^. fi ^ S tt tt 8 x 1 0 6 g-PE 40 
/mo 1— Zr • a tm • h r"Cfco/c 0 

[ 0 0 8 2 ] 
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mmo 1 tilt3 0»^ltt*nfc. , ^ ^ £ 8 0 °C £ ~C #?- M L , ^ O ^ S 

"C 1 ftffll^ Lfc 0 _h®^*££l&5feL, h^xyfft»t5:tl:J:9, y # «c «M 

[ 0 0 8 4 ] 

#; {C x ^^ay-fey^^ P7>f K 0. 5 5 m m o 1 £■ h/U^V^^fl»LfcjSfESr^iat? 

*»Srl»*L, fti h^^y-C-iJfe^tSr ilci 9, 1 g S f: D 0 . 090mmol<£)Z 
r t 4 . 9 5mmo 1 ©A 1 *4 #t 5i#«l«:#fc. 

[ 0 0 8 5] 10 

(3) 1/ yf^Wtf 

SSmfiffl^BSrf^Ol 0 0 0m 1 (D st — h ^ Iz-yi^^rt > 5 0 0m 1 £ A Irt 
SrJL^uv-CBtfcbfco -t O ^ , |ft^7 Ot^^MLto TIBAL 0. 89mmo 

1 & mm L , IffitlS lfcB*«l* 2 0 m g #A Lfcil^ U >- i± 0 . 7 8MP 

a 3 0 5) 1 ^ ^ o t o ft§ i§ lc J; «9 *° y v - & 0 iR L , « ffi T 6 0°Ct6^r«i 
iT 5 r <t (c <fc 9 , xf uyS:tt 0 ^Ot^O^^u-^fi-^etttt. 7 2 0 kg-P 

E / m o 1 - Z r • a tm • h r t*fcof: 0 r <D IK , S^^^^^M^^^OTKy-^-GQ 

[ 0 0 8 6 ] 

MM&l 9 20 

(2) v'ytffitffttj&CDW* 

n m m 2 t- # fc m m * ^ ^ t ^ % ; * u- >- £ ^ fc e* ^ t* , n sk #y 8 is «t <o a ^ ia & ic 

UtStfttl^llSLfCo iftttlli, 1 g S f: 0 . 093mmoltf>Zr<t5. 65 
mmo 1 (DA 1 ^ttt5 c 

(3) xf 1/ yf^flft 

± is -e ss l fc b ft: m m & m ^ fc w ^ « ^ , m m m s e * o *■ & t « ^ 9 ^ > m & 

§T m M b fc o r(D<b#^^^l/>a^S14fi. 6 6 2 kg-PE/mo 1-Zr - a tm 

* h r -e fe o fc o ^ <d eg , fi^*»s^«^^^o#y^-of**ttB«)fo4x*^ofc 0 

[ 0 0 8 7 ] 

II^I 1 0 30 

(1) f yi^T;K ; ^tyiga^^^c 

I»8fiS:#t5rtf a 5 L Wt^7^^7 7^ 3lC TIBAL 50. Og (0. 2 
5 m o 1 ) . hl/xy 1 2 0 0 g^AttfCo ~ CD j£ 5 °C ?k 1 . 4g (0. 07m 

o 1) £ ?S T L fc 0 ::<DKJfoiKf-TMAL 180. Og (2. 50mol) £: K A L , 
5 0 X: to m H& £fc £: 1 i$ R *T o fc . :©^iSl^lSt**3 3. 8g (1. 88mol) £r 

m m u fc o n <d r az m «r * b k 5 0 °c m m m a & 1 m *t o fc . 

[ 0 0 8 8 ] 

#r tti LfcB»#£;#5;*:7^^* — ^«iSB&*L, i ft ^ f ^ 7 ^ ; y ^S«S:#fc 
o r Og^O A 1 JB^S!pt?^1-||X*tt8 6 % fc o fc 0 ffS^^yUT/W^y^ri^V-OjO 
7k5)(!?^4^^^^^^D^tf(-<):t)*i6tMe/i Buit, 'H-NMRJ:Hftf:* 40 

SjStmal joj:(;ii^ ^^7/^; ;^tyft*^^f/i/Si:*siST 1 b a l & £ 

f»^f/u7^; y ^rt y S*(7)>f y^^yi-S(0^n- ; etL^^yi/^^S:^2^^<?r^fc 0 
[ 0 0 8 9 ] 

(2) ^y*a«p«a<ow» 

Jb IE t* # fc m m * 9 T JV % J * ^ v Sr m ^ fc Si fl- (2 > Jg^#J8fEtt<^#?£<t[^*£t- 
H#«fflESrlSi!UfcoHfrttfliEtt. 1 g S fc 0 0 . 07mmolOZr^5. 9 5 m m o 

[ 0 0 9 0 ] 

(3) ^9 u >m^mm 
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^Hl L/c 0 Z. (D t #CQ:r.^UVfi^ffif£te, 770kg-PE/mol-Zr-atm 
[ 0 0 9 1 ] 

(2) is 9 * m#mm<om& 

It mm 1 T- fll ^ ffi 15 "£> fiF fifi * f ^7;uS / ^if^^^^if^Sffi^/fl^fclX^f;*. si 
«8E«(0*fefcia*lcLTI*«l!IS:il!Hfco l*«ltt«:, 1 g 3 fc 9 0 . 0 8 7m 
molCDZrirS. 8 0mmol(£>Al£"&^FLTV^fco 
[ 0 0 9 2 ] 

(3) ^^-l/^fi-^ffft 

£ H J£ L 0 C(7)^ ^ x f UVfi^f^t^tes 3 5 7 kg-PE/mol-Zr-atm 
[ 0 0 9 3 ] 

(2) ->y*a«F«jK<z>H«f 

IrI m k Ltaftil^lStfco r. r r^^fcifp^ fyvr/^; y ^fy^'H-NMR 

£ 9*»fc*SKTMAL*J;(J!*i^f /V7;V5 y *fyfi*0^f /US t*KK I 

b AL^it/itt^ f/i^r/K y 3r if ^ s * <e> >r y^^^so^-tt-^tb^-eyi-^^^^2 

(I* t fefco »bilfci*«Ili, 1 g 3 9 0 . 080mmoltf)Zr<t4. 80mm 
o 1 <£> A 1 Jttltl/^;, 

[ 0 0 9 4 ] 

(3) 

^« Lfco lOi ^ Oxf i/yl^^ftfj;^ 189kg-PE/mol-Zr-atm 

■• h r -t* $> o fc o r <z> BR . ^-©ftf ttB»6*t4d>ofc. 

[ 0 0 9 5 ] 

it fe* gj! 8 

(2) '>y*s»«i©ns 

3 t'ffl t?til(7)^ !J ^f^7/^; / ^fy^fflV>fcr^W^|j:, H }£ #J 8 f2 g£ <D 
*ttiW«tcLTH*»KI:miUfc. B^MKtt, 1 g3/;H. 0 6 8mmol^z 
r t 4 . 5 6mmolC0Al£r-a^TLT^fc o 
[ 0 0 9 6 ] 

(3) uyf^SF« 

Sr H tt L fc. o Z. (O t #^^^^>ffl^fg-ttfi, 3 2 3 kg-PE/mol-Zr-a tm 

• h r -e o fc Q z. com. m&m»at j $9k#m^<Dtf y ^-©wt & *l a a> o fc . 

[ 0 0 9 7 ] 

it gj 9 

(2) 

It ififc #J 3 -e ffl V> m IE # y ;* f ^ 7 ^ ; ;*ty«:«ETi:iit5: £ <fc t 

fc o ^^^^^ffi Ufc^^/Ky y^/i^T/u^ / ^fty^'H-NMRiJSlCi 9 * £> * 
KUTMALfcVJ:(;*!J ^ ^ T /V^ ^ / ^rfyfi*^^ f ^lo-etif h^^t/^^fi, 
Me (PMAO) 68. 7 m o 1 % , Me (TMAL) 3 1. 3 m o 1 % "C £> o fc 
o @ # tt JK 12 , 1 g S f: M . 084mmolC9Zr<b5. 43mmol£>AlS:^^rL 

[ 0 0 9 8 ] 

( 3 ) \s ^m&mm 
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